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Abstract 
The present study is embedded in a broader research, and aims to assess driving performance of learners and 
experienced drivers. It presents results obtained through observation, in naturalistic situation, resorting to Lund 
Observation Protocol (adapted by Carvalhais, 2002), and intends to contribute to the understanding of driving task 
performance with learners and experienced drivers, considering three distinct roadway paths. Data collection was 
performed through video recording. Sample is made up of 30 participants, equally divided by learners and 
experienced drivers. For data analysis, descriptive and inferential statistical analyses were applied. Results indicate 
that driving task experience has a statistically significant effect on overall performance and some specific 
performance aspects (such as car speed and overtaking). Research results contribute and reinforce not only the 
importance of systematizing knowledge, but also the value of initial and continuous training of drivers. 
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1. DRIVING TASK 
The road accidents were established as a major cause of worldwide death, as well as physical disability. Recent 
data presented by World Health Organization show clearly that evidence (Toroyan, 2009). Reduction of road 
accidents must therefore represent a concern for everyone, being perfectly legitimate under the Decade of Action for 
Road Safety (2011-2020), where European Union has established as goal to reduce 50% of the number of victims in 
member countries by 2020. Aligned with world-defined guidelines, Portugal took on the challenge of being placed 
among the top ten countries in Europe with lowest accident rate. In recent resolution of Ministers Council on 5/2014 
and under the Mid-Term Review 2013-2015, it is defined as a goal for the future of Road Safety in Portugal to attain 
a result which, in the long term, aims to achieve zero fatalities and zero severe injuries. 
In the XXI century, it is hard to imagine how our daily lifes would be deprived of mobility without cars. Daily 
life management is also about to accept cars as a means that catalyzes our mobility (Silva, 2003). Driving act is 
defined intrinsically by practice and symbolic characteristics of mobility and independence (Cantin, Lavallière, 
Teasdale & Simoneau, 2009). If, on the one hand, driving a car has become a major catalyst of contemporary daily 
life, on the other, it can be perceived as a dangerous weapon, where driver behaviour translates the key factor of this 
representation. Following this, it is important to note that human factors (i.e., driver behaviour) are among the main 
factors contributing to the occurrence of road accidents (De Waard & Brookhuis, 2010). It is estimated that 90% of 
accidents are caused by errors or violations of road traffic laws (Hoffmann, 2005).  
The driving task performance is defined broadly as a task or activity with high levels of complexity, involving the 
coordinated execution of multiple and assorted tasks (or sub-tasks) (i.e., a more or less simultaneous combination of 
tasks), whose performance is demanded appropriate, effective and safe in a dynamic environment with constant and 
continuous changes (i.e., the road traffic environment) (Goméz-Valadés, Luis, Reina, Sabido and Moreno, 2013; 
Groeger, 2006; Saad, 2002). As an open system, the road traffic environment is defined by a process of 
interdependent, continuous and dynamic exchanges between its various components and actors (Gomes, 1993). 
While some of the driving tasks are relatively predictable and invariants (e.g., steering wheel and gear shift box 
control), others are inherently unpredictable and highly variable (e.g., reacting to other drivers or pedestrians 
behaviour) (Groeger, 2006; Saad, 2002). Thus, driving requires the performance of a constant flow of different tasks 
that vary dynamically according to the situation, even when it comes to performing the same roadway paths 
(Groeger, 2000). As it happens in a complex environment with permanent changes of stimulus, driving task involves 
time limitations and permanent adjustments (De Waard, 1996; Fuller & Santos, 2002a; Lewins-Evans, De Waard, 
Jolij & Brookhuis, 2012; Saad, 2002). Given the number and diversity of interactions to manage (vehicle and 
infrastructure characteristics; behaviour of other road traffic users), the driver is permanently surrounded by 
uncertainties that comprise risk decisions making and adoption of different kind of behaviours (De Waard, 1996; 
Fuller and Santos, 2002a; Saad, 2002). Driving task demands are thus reflected on skill, dexterity, ability to solve 
problems and attention tests that drivers face all the time (Silva, 2003). This means that driving task requires drivers 
to judge, predict, and monitor behaviour of other road traffic users (e.g., speed, risk perception), as well as vehicle 
control, fast and appropriate response to (unpredictable) situations that are permanently presented in road traffic 
scenario (Groeger, 2006; Underwood, 2007). 
According to Theeuwes (2002), driving task is made up of three interdependent dimensions, namely: (i) task 
hierarchy; (ii) task performance; and (iii) information processing. The first dimension is defined by three levels: (a) 
strategic level, which refers to the travel planning (e.g., to define driving goals and to choose the roadway path), 
considering available options, costs and risks involved; (b) maneuver level, including sub-tasks such as overtaking, 
stops, parking, giving ways, etc.; and (c) control level, involving driver behaviour after decoding road traffic 
stimulus for control of direction, speed change, etc. Theeuwes (2002) and Michon (1985) point out that the various 
steps involved in task hierarchy are only consolidated when some driver behaviours are already routinized.  
Considering task performance, Rasmussen (1985) posits three levels to this dimension, namely: (a) performance 
based on knowledge, which is used when driver is faced with new or unfamiliar situations or when he does not have 
much driving experience, where frames of reference and rules already assimilated are not presented as solutions to 
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the situation; the task is performed from a higher level of conceptual analysis and comprehensive understanding of 
the situation, using inductive and deductive reasoning; (b) performance based on rules comprises an execution of a 
sequence sub-routines stored in memory, which are guided by a set of procedures developed through practice; under 
a particular situation, stored procedure rules are retrieved, considering the reference of previous successful 
experiences acquired by prior learning (i.e., created and accumulated memories of events that happen in different 
roadway types and their occurrence probabilities) (Underwood, 2007); and (c) performance based on dexterity, 
which runs automatically and assumes a sensorimotor nature, without intentional control, and allows to adopt a 
consistent pattern of behaviour (e.g., changing speed; steering control). Finally, the dimension of information 
processing is transverse to the different and important stages of driving task. Thus, information processing always 
occurs at each level of task hierarchy, and the specific features of the driving task are related to performance levels. 
With the increase of driving experience, performance tends to move from the level of knowledge to the rules level, 
changing the information processing used by drivers. 
Given its variability of demands, complexity and dynamism, driving task is presented as complex, multi-
determined and demanding. Its performance depends on and is influenced by multiple factors related to road traffic 
environment, vehicle and individual characteristics of drivers (e.g., age, training, experience, knowledge, 
perceptions, expectations) (Endsley, 1995; Fuller, 2002; Fuller & Santos, 2002a, 2002b; Hoc & Amalberti, 1994; 
Silva, 2003). Attending to experience factor, the driving task for learners is considered even more demanding, more 
susceptible to distractions and relatively inconsistent (Groeger, 2006). That is, although learners develop basic 
competences of vehicle control and knowledge of traffic rules very quickly, it is assumed that they have a very 
limited experience to develop complex cognitive and perceptive skills required in a proper and safe driving 
performance (Groeger, 2002). According to Fuller & Santos (2002a, 2002b), considering driving task determinants, 
there is a permanent adaptive control, where interaction between competence (and its self-evaluation) and task 
demand reflects the performance achieved (i.e., more or less adequate, efficient, effective and safe performance). 
2. DRIVING PERFORMANCE: LEARNING OF COMPETENCES AND BEHAVIOURS 
 
The driving task, as mentioned above, is complex and multidetermined, whose performance requires the 
involvement on a learning process of skills and behaviours by those who want to perform it. This process is mainly 
defined by a set of characteristics. Firstly, it is a process where skills and behaviours required in driving task are not 
acquired and consolidated simultaneously. If, on the one hand, there is a fast improvement (i.e., adequate, effective, 
efficient and safe performance) on vehicle control, on the other, the progress is slower in matters that are related to 
vehicle position on the road and discernment about any hazard or danger situation (Groeger, 2000). Secondly, it is 
defined as a process with no linearity, which means that the improvement in performing driving task does not have 
an ascending rate of evolution (Groeger, 2002). However, in third place, the driving learning process is defined as 
continuous and unfinished (Groeger, 2002). That is, the level of performance shown can be improved due to existing 
quantity and quality of practice. Thus, the experience and diversity of situations with which drivers are daily 
confronted (i.e., exposure and experience of multiple situations), leading to continuous acquisition of practice and 
new knowledge and behaviours, allow the improvement and consolidation of skills necessary to implement safe, 
effective and efficient driving (Fuller, 2002b). The relational model, termed by Fuller & Santos (2002) as the 
interface model of task with driver ability, valorizes all driving task determinants: driver ability, driving demands, 
and all specificities of road traffic scenario in which this relationship happens. According to the authors, this model 
provides an integrated and relational view that easily helps to understand driver performance, because when driver 
ability exceeds task demands, he progresses in driving safely. The same does not happen when driver ability 
decreases with task demands, which may trigger an ineffective performance with possible loss of vehicle control 
and/or collision. However, driver develops some coping strategies when he is confronted with a high level of task 
demand. The situation in which driver slows down car speed when he faces a task that he assesses as more 
demanding is an example. Conversely, when driver evaluates the task as less demanding, he can increase car speed. 
To build perceptions and maintain adequate representations happens on the unpredictability of a constantly changing 
environment where each person contributes with its specificity of visual and cognitive factors, reaction time, 
expectations, and prior experience and motivation. Additionally, to learn how to drive can only be effectively 
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considered if it is perceived and understood in the context in which it operates. Thus, driving learning does not end 
with the final driving evaluation, when there is a successful accomplishment of the practical driving test, which 
empowers and certifies the entrance into the road traffic system. That is, it is through a certification known as 
driving license that drivers enter into the system, being able from that moment to develop and share a set of 
practices that allow them to participate in the values game shared by all those who are already part of the same 
system and culture. Gomes (1993), starting from an approach used in the organizational field, applies the concept of 
road traffic culture, which defines how you drive here, as well as its history, language, symbols, myths and rituals. 
In this context, driving learning reflects not only how you drive here, but also how each person is willing to share, 
influence and be part of the same culture. It is important to notice that it is not only at the moment of entrance into 
the road traffic system that a set of meanings and rules is built and assimilated, which acts as the gate for driving 
learning. From very early ages, there is a mental creation about driving task that is achieved through learning and 
meaning attribution to a set of behaviours.  
Learning means a behaviour change as a result of experience that may be acquired directly or happen to a more 
representative level, such as observation and imitation of important models that justify the adoption of certain 
behaviours and norms. Additionally, the behaviour of drivers is also guided by factors associated to perception, 
motivation, and selective attention, among others. This multiple causal factors is put into play not only when we are 
drivers, but also in every moment of our lifes and, arguably, when we learn to drive. In this context, inexperienced 
drivers are recognized as a risk group (Smith, Horswill, Chambers & Wetton, 2009), insofar as they present the 
highest rate of road accidents compared to experienced drivers (Groeger, 2006; Underwood, 2007; William, 2003). 
The driving learning is often perceived as a simple training process that trains and validates the acquisition of the 
lowest levels of driving competence and behaviour. However, the design and development of such driving training 
to higher levels (i.e., strategic levels) are presented as guidelines increasingly necessary and important. Subjects 
such as training and development of perception skills adjusted to eventual risk situations, regulation of motivational 
states, modeling of behaviours related to decisions making (e.g., overtaking situations) and road safety can be 
considered (Desmond & Matthews, 2001). As stated by Sabey (1999), the variability of sub-tasks, skills and 
behaviours involved in driving task reflects its difficulty level. Thus, the emphasis should be increasingly placed on 
the development of a broader training process, giving driving learners the possibility of practical experiences 
especially relevant to accidents prevention (e.g., risk perception situations; respecting distances between cars; 
knowing how to overtake safely), as well as on the contact with traffic culture. 
This study was part of a broader research related to mental workload and driving performance on learners and 
experienced drivers. We assumed that learners have significant differences in their driving performance compared to 
experienced drivers, given their learning stage where their skills are not fully consolidated.  
We rely on the work of De Waard (1996), which is consistent with the ongoing international research. Thus, we 
assume that driving performance of learners and experienced drivers is different, considering three different 
roadway paths with different driving demands that result from their road traffic characteristics, necessary 
competences, and interaction with the other road traffic users. For this study we use a real driving situation, thereby 
reiterating Smiley and Brookhuis (1987) position that argue for an ecological research approach, considering not 
only the driver but also the ongoing interaction between driver, driving environment and all other road traffic users. 
Researches in this field are of particular importance and it becomes essential to find theoretical models that enable a 
better understanding on the interaction between driver, vehicle and other road traffic users. This understanding is 
perfectly justified in light of current concerns with the Decade for Road Safety (2011-2020) and also valued by 
Sagberg & Backer-Grøndahl (2010) that state that naturalistic observations allow, more than any other methodology, 
to study risk behaviours. 
 
3. METHOD 
3.1. Research design and sample 
For research design, we use, on the one hand, a real driving situation integrated in an ecological approach 
(Brookhuis & Smiley, 1987), which requires the driver not only to perform the driving task, but also its ongoing 
interaction with road traffic environment. On the other hand, research is defined by a cross-sectional and 
quantitative design (Creswell, 2003). 
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The study was developed in Coimbra (Portugal) and its sample is made up of a total of 30 participants, divided by 
two groups: driving learners (n = 15) and experienced drivers (n = 15). Within driving learners group, 6 (40.0%) 
participants are men and 9 (60.0%) are women, with ages ranging between 18 and 44 years old (M = 22.06; SD = 
6.87), and till data collection moment they attended between ten and fifty-six practical driving lessons (M = 23.02; 
SD = 11.05). Two participants have already an experience of failure in the final driving evaluation. In the group of 
experienced drivers, 7 (46.7%) participants are men and 8 (53.3%) are women, with ages ranging between 31 and 47 
years old (M = 38.93; SD = 5.53). All experienced drivers were empowered with driving license between 4 and 23 
years (M = 16.0; SD = 5.08). For selection of participants, their driving competences were used as criterion. In this 
sense, it was considered the assessment of instructors responsible for teaching-learning process of driving learners. 
Additionally, it was defined as requirements the vehicle control as well as the ability to scroll through chosen 
roadway paths in an efficient and effective way (i.e., autonomously and safely). With regard to experienced drivers, 
it was considered as criteria the ownership of driving license for more than two years and over 10.000 km of 
effective practice of car driving. All subjects participated voluntarily in the study. To this end, participants signed a 
consent form of participation. 
 
3.2. Data collection tools  
In addition to the use of passenger cars, data collection process involved the use of two different instruments, 
specifically video recording materials (i.e., camcorder, tripod for mounting the machine on the right side of the 
driver, black felt cloth) and Lund Observation Protocol, version adapted and translated into Portuguese by 
Carvalhais (2002). The Lund Observation Protocol was selected as one of measures for evaluating car driving 
performance, focusing primarily on the assessment of driving performance related with tactical or manoeuver level 
(Carvalhais, 2002; Michon, 1985). Its application requires the participation of two experts able to assess and classify 
the various behaviours considered. Based on the method originally proposed by Risser (1985) to study 
inexperienced drivers, and being conscious that sensitivity and confidence of this protocol could be reduced by 
adopting video recording as data collection method, we chose nevertheless this procedure, with two experienced 
observers that we know were in Lisbon and Porto, what made impossible an direct observation of participants 
behaviour as drivers. While not all items of Lund Observation Protocol could be observed in the three defined 
roadway paths, the Protocol has, however, the evaluation of various driving behaviours which as a whole could be 
recorded. 
 
3.3. Data collection procedures 
It was applied the observation method, using video images. These were, subsequently, analysed by two 
experienced observers, who proceeded to fill the Observation Protocol Lund. At the beginning of each session, 
participants were reminded of research goals, and it was provided a general description of session structure and 
characteristics. Additionally, the instructors were aware of research objectives, considering particularly their role as 
observers. To this end, we defined the procedures to be adopted by them during driving task: (a) to follow the 
chosen roadway paths; (b) to comment the least possible; (c) to eliminate the introduction of any secondary task 
(auditory or verbal task) that would trigger an increased demand on driving task (e.g., to turn the radio); d) to start 
and stop video recording at the beginning and end of each roadway path. Before each session, we installed in each 
vehicle the appropriate equipment for video recording facility. Each session had an average duration of 30 minutes. 
The sessions were held in three similar roadway paths attending to the level of Km, but having different 
characteristics. Table 1 summarizes characteristics of the different chosen roadway paths. 
Table 1. Synthesis of the characteristics about chosen roadway paths 
Roadway path 
typology 
Average 
time (minutes) 
Distance 
(Km) 
Additional information 
 
Roadway path  
1 - Urban 
 
5m 
 
2Km 
- Two-way road 
- Frequent stops 
- Several intersections and crossings 
- Difficulties for overtaking  
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- Frequent use of gear shift box (resorting to 1st, 2nd, 3rd and 
eventually to 4th speeding car) 
- Frequent use of clutch and brake points 
- High level of interaction with other road traffic users  
 
Roadway path  
2 - Semi-urban 
 
7m 
 
2.1Km 
- One-way road 
- Speed control radar 
- 3 roundabouts 
- Traffic lights  
- Few pedestrian crossings 
- Frequent use of overtaking and change and choose of road 
traffic queue 
- Use of formal rules of speed control, priority (entrance e exit of 
roundabouts); 
- Resorting to 1st, 2nd, 3rd, 4th and eventually to 5th speeding car  
- It allows driving in higher speed than the previous roadway 
path  
 
Roadway path  
3 Highway 
 
2.5m 
 
2.7Km 
- One-way road 
- It allows higher car speed, overtaking, distance evaluation, 
choose and change of road traffic queue and breaking in 
unexpected situations  
- Without roundabouts, traffic lights or pedestrians 
 
3.4. Data analysis 
Records of all observations were encoded and subsequently analysed by two experienced observers. First, each 
observer evaluated individually participants driving behaviour. Subsequently, the experts carried out a joint 
assessment. Attending to classifications of participants driving behaviour, it was considered, on the one hand, the 
total sum of scores for each participant within items where it was possible to classify their performance according to 
suitability scale. On the other, items with a categorical nature were considered individually taking into account their 
levels of assessment. Table 2 presents the items summary. 
Table 2 – Variables and its classification 
Item Classification/Levels 
CD - Give way to other vehicles. 1 (less suitable) a 3 (more suitable) 
UFT_2 - Change road traffic queue. 1 (less suitable) a 3 (more suitable) 
AVA - Speed adjustment before an interception/obstacle. 1 (less suitable) a 3 (more suitable) 
VLD - Speed. 1 (less suitable) a 3 (more suitable) 
IND - Use the direction indicator. 1 (less suitable) a 4 (more suitable) 
UFT_1 - Choose road traffic queue before interception. 1 (less suitable) a 4 (more suitable) 
CCRU_1 - Behaviour in relation to pedestrian. Puts pedestrian in danger 
Forces pedestrian to stop 
Gives way to pedestrian to late  
Gives way to pedestrian to soon  
CCRU_2 - Pedestrian behaviour. Pedestrian waits on the other road side  
Pedestrian forces driver to stop  
UTP - Overtaking. Is overtaken  
Does not overtake neither is overtook  
Overtakes 
Overtakes and is overtaken 
PRD - Priority. Insists on his/her priority and causes 
danger  
Gives up pf his/her priority 
 
For data analysis, we used multivariate analysis of variance and t test, specifically when items (or performance 
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variables) for the dependent variable were quantitative. Additionally, we used chi-square test for qualitative 
variables. For analyses aiming to identify statistically significant differences between groups, we adopt a probability 
value of at least 0.05 (Howell, 2006; Maroco, 2007). The analysis procedures were conducted using SPSS software 
(Statistical Package for Social Sciences). 
 
4. Results 
Considering first the results related to the total sum of quantitative variables, it was found that, for all the sample, 
the higher level of performance reports to the roadway path 3 highway (M = 12.23, SD = 0.97), while the roadway 
path 2 semi-urban presents, on average, the lower value of driving performance (M = 11.90, SD = 1.12). 
Considering the results for each group, we verify that driving learners perform better in roadway path 1 urban (M = 
11.93, SD = 1.28), whereas the lowest value of their driving performance is found on roadway path 2 semi-urban (M 
= 11.53, SD = 0.91). Experienced drivers perform better in roadway path 3 highway (M = 12.80, SD = 0.56), while 
the lowest score is also recorded in roadway path 2 semi-urban (M = 12.27, SD = 1.22). Results are shown in Table 
3 and Figure 1. 
Table 3 – Means and standard deviations of driving performance for both groups (driving learners and experienced 
drivers) and all sample (quantitative variables) 
 Driving learners Experienced drivers Total 
Roadway paths Mean (standard-deviation) 
Mean 
(standard-deviation) 
Mean 
(standard-deviation) 
Roadway path 1 11.93 (1.28) 12.47 (0.99) 12.20 (1.16) 
Roadway path 2  11.53 (0.92) 12.27 (1.22) 11.90 (1.12) 
Roadway path 3 11.67 (0.98) 12.80 (0.56) 12.23 (0.97) 
Total 35.13 (3.17) 37.54 (2.77) - 
 
Taking into account the overall driving performance obtained in all three roadway paths and their comparison 
between groups, we verify that driving experience presents a high and statistically significant effect on driving 
performance, with a very reasonable level of test power [Wilks’ lambda = 0.642; F (3, 26) = 4.835, p < 0.01; η2p = 
0.358; Power = 0.855]. For the set of assessed roadway paths, experienced drivers have, on average, higher values 
for driving performance compared to driving learners (cf. Table 3, Figure 1), however the groups compared (i.e., 
experience driving factor) only differ significantly in driving performance obtained in roadway path 3 highway           
[F (1, 28) = 15.211, p < 0.01]. The individual analysis of the variables allows us to verify that, in both groups, for all 
three roadway paths, the most suitable driving performance is found specifically on the following items: choose road 
traffic queue before interception; change road traffic queue; and speed adjustment before an interception/obstacle 
(cf. Table 4). For experienced drivers group, an adequate level of driving performance is also found in speed item 
[Roadway path 1 urban: M = 2.73, SD = 0.70; Roadway path 2 semi-urban: M = 2.73, SD = 0.00; Roadway path 3 
highway: M = 3.00, SD = 0.00]. 
Table 4 - Means and standard deviations of driving performance for both groups (driving learners and experienced 
drivers) in quantitative variables with best driving performance 
 
 
Roadway paths 
Roadway path 1 
Mean (Standard-
deviation) 
Roadway path 2  
Mean (Standard-
deviation) 
Roadway path 3 
Mean (Standard-deviation) 
D
riv
in
g 
le
ar
ne
rs
 
Change road traffic queue 3.00 (0.00) 3.00 (0.00) 3.00 (0.00) 
Speed adjustment before an 
interception/obstacle 2.87 (0.52) 3.00 (0.00) 3.00 (0.00) 
Choose road traffic queue 
before interception 4.00 (0.00) 4.00 (0.00) 4.00 (0.00) 
E
xp
er
i
en
c e
Change road traffic queue 2.93 (0.26) 2.73 (0.59) 2.93 (0.26) 
Speed adjustment before an 
interception/obstacle 3.00 (0.00) 3.00 (0.00) 3.00 (0.00) 
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Choose road traffic queue 
before interception 3.80 (0.77) 3.80 (0.77) 4.00 (0.00) 
 
Considering driving performance obtained for each variable in the three roadway paths, the groups compared 
only differ significantly in speed variable. This statistically significant difference is found over the three roadway 
paths [Roadway path 1 urban: t (28) = 2.066, p = 0.48; Roadway path 2 semi-urban: t (28) = 4.025, p < 0.001; 
Roadway path 3 highway: t (28) = 4.209, p < 0.001]. Attending to categorical variables (i.e., behaviour in relation to 
pedestrian; pedestrian behaviour; overtaking; and priority), we verify that driving performance is not independent 
of driving experience (i.e., driving learners and experienced drivers) when we consider overtaking variable. Thus, it 
was found that overtaking behaviour as a driving performance indicator depends significantly on participants 
experience along the three analysed roadway paths [Roadway path 1 urban: F2 (2) = 6.690, p = 0.035; Roadway 
path 2 semi-urban: F2 (3) = 11.673, p < 0.01; Roadway path 3 highway: F2 (3) = 15.943, p < 0.01].  
 
5. Discussion and Conclusion 
 
The present study sought to establish itself as a contribution for the understanding and reflection on driving task 
performance, focusing specifically on the level of driving control and maneuver presented by learners and 
experienced drivers. Based on the specification of three roadway paths, this study aimed to compare those two 
groups in a set of behaviours related to driving task. The highlighted results allow us to conclude that, on average, 
driving performance for all participants is more favorable in roadway path 3 highway, albeit with some results 
heterogeneity. 
Driving learners perform driving task more effectively in roadway path 1 urban, followed by roadway path 3 
highway and, finally, roadway path 2 semi-urban. Learners change properly of road traffic queue, adjust speed when 
faced with an intersection, driving at a very slow speed. On the other hand, experienced drivers show overall more 
appropriate behaviours in roadway path 3 highway, although it is found in roadway path 2 semi-urban more notable 
deviations from driving performance average. Choosing road traffic queue before interception, changing traffic 
queue, adjusting speed before an interception/obstacle and using speed correctly are behaviours verified as more 
suitable in experienced drivers. The driving behaviour related with speed is presented as one important variable able 
to differentiate learners and experienced drivers. A high speed requires a high level of information processing, 
thereby increasing task demand level. The perspective of permanent adaptive control states that when task is 
assessed as demanding, driver can slow down speed to adequately accomplish the challenge imposed. In the words 
of De Waard (2002), driving task is self-determining (p. 169), since, taking into account its demands, each driver 
adopts the strategy that he judges as the most suitable to face demands and difficulty level imposed and evaluated. 
By relating speed with effective driving practice, we found that speed is positively related to driving experience, 
being one of the driving behaviour strategically managed by experienced drivers. The overtaking is also a driving 
behaviour classified at the operation level (Michon 1971, 1985; Theeuwes, 2002), and we found that it has a positive 
and statistically significant relationship for any of the studied roadway paths. Thus, experienced drivers use this 
driving behaviour more effectively compared to driving learners. The driving behaviour of overtaking involves the 
consolidation of a set of behaviours that require planning, anticipation and prediction, which is not yet acquired by 
driving learners. In roadway path 2 semi-urban and roadway path 3 highway, driving learners use much less the 
overtaking, being more frequently overtaken. For variables about interactions with other road traffic users, it should 
also be noted that behaviour of pedestrians is not conditioned by the interaction with any of participants with and 
without experience, and it was not found any positive relationship between driving experience and how pedestrians 
wait to cross, or force their crossing. The research results reinforce the assumption that driving task experience has a 
paramount importance in learning acquisition and consolidation, corroborated by an appropriate performance 
against situations and demands imposed by task (e.g., De Waard, 1996; Groeger, 2000, 2002, 2006; Fuller, 2002b). 
Considering practical implications, it is important to emphasize the relevance of teaching-learning driving 
processes that contributes to the development and consolidation of skills previously reported (i.e., planning, 
anticipation and prediction). Given the demand level involved in driving task, the implementation of teaching-
learning driving processes that enable learners to acquire not only specific, but also general and generalizable skills 
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is an important stage within road accidents prevention (e.g., Sabey, 1999). This means that it is through facing many 
and distinct situations that each learner can learn how to learn, reflecting on the mechanisms and strategies involved 
in their learning and transferring already acquired knowledge to new situations. If driving experience is an important 
factor for driving task performance, the exposure to more and different situations is a critical tool for teaching-
learning process, in order to test the capacity and leverage existing resources in accordance with new demands. In 
this sense, the systematic and permanent contact with real road traffic situations, concomitant with an effective and 
efficient management of scenarios and variables, through simulators in driving schools, could be a relevant issue to 
be addressed not only in learning how to drive, as also in recycling skills and driving behaviours, thus enriching 
initial and continuous training. 
Attending to research limitations, this study has a cross-sectional research design, which has the inherent inability 
to assess driving performance at different times of the evolutionary path of participants as drivers. In this context, it 
is suggested for future research the use of a research design of longitudinal nature, enabling the understanding of 
driving performance over time.  
Despite of a careful selection of three different roadway paths and also the advantages associated to real driving 
situations, it is important to emphasize the impossibility to manipulate scenarios, demands and variables that drivers 
could face within this real driving context. The development of empirical studies that use driving simulators as 
framework for data collection may thus provide an important added value with regard to performance evaluation of 
drivers and their comparison in terms of a wide range of variables (e.g., driving experience, age, gender, etc.). 
Finally, this study only collected indicators on driving tactical level. Thus future researches can attend to the 
importance of integrating and adopting a global model of understanding according to Sommer, Herle, Hausler & 
Risser (2008).It is also important to strengthen the increasing focus and recognized relevance put on the 
development and maintenance of inter-organizational networks in the field of organizational behaviour literature 
(e.g., Nohria, 1992; Mu, Peng & Love, 2008). In this context, we consider that it is advantageous the involvement of 
entities responsible for initial and continuous training of drivers (i.e., driving schools) in inter-organizational 
networks, enabling them to develop knowledge sharing relations (e.g., definition and implementation of innovative 
training programs), as well as other resources sharing (e.g., simulators) (e.g., Easterby-Smith Lyles & Tsang, 2008; 
Khamsey & Jolly, 2008; Lavie, 2006; Phelps, Heidl & Wadhawa 2012). 
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